Membrane skeletal protein structure and interactions in human erythrocytes after their treatment with diamide and calcium.
To analyse the role of native structures of membrane proteins in their structural modifications induced by the elevated intracellular free Ca2+ levels, we have studied the Ca(2+)-mediated effects on membrane skeletal proteins in human erythrocytes that were loaded with Ca2+ using the ionophore A23187 after their pretreatment with the sulphydryl oxidizing agent, diamide. The diamide treatment not only induced polymerization of the major membrane skeletal protein, spectrin, in the erythrocytes, but it also promoted intersubunit crosslinking within the tetramers and dimers of this protein. Loading of these diamide-treated cells with Ca2+ failed to induce significant structural modifications of spectrin as well as polypeptide 4.1, another major membrane skeletal protein, as compared to the erythrocytes that were loaded with Ca2+ without the diamide pretreatment. These results have been interpreted to suggest that the Ca(2+)-induced membrane skeletal protein changes in erythrocytes depend on both the shape and relative orientation of these proteins within the membrane skeleton.